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DRIFT AND GOOD-ENOUGH CONTROL IN A COMPLEX 
INFORMATION SYSTEMS INFRASTRUCTURE 
Jenny Leonard, Business Information Systems, University of Sydney, Australia 
jenny.leonard@sydney.edu.au  
Jennie Carroll, RMIT, Melbourne, Australia jennie.carroll@rmit.edu.au  
Abstract 
Two opposing views prevail regarding how information infrastructures develop over time. A top-down 
view asserts that organisations define the level of integration of data and standardisation of processes 
required for their optimal operation, and use management and goverance methodologies to  ensure 
the appropriate infrastructure is developed and controlled. An opposing view asserts that 
infrastructures are built on, and become part, of an installed based, influenced by the  complex, 
situated activities of human, technological and organisational actants.  They cannot be controlled, 
indeed, they ”drift” as a result of human tinkering with technologies. The question then arises: what 
place, if any, does the notion of “control” have in this situated, dynamic world view? As an 
infrastructure drifts, do actors embrace the notions of data integration and process standardisation, 
and if so, how, and in what situations? This paper investigates developments within  a University 
information systems infrastructure and finds that actors make choices that could be described as the 
exercise of “good-enough control”: they do not represent rigid enactment of formal plans or 
governance mechanisms, but they do ensure that in certain situations integration of data or 
standardisation of processes is privileged over other benefits as the infrastructure drifts  
Keywords: Infrastructure, Architecture, Drift, Good-enough Control 
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1 INTRODUCTION 
The information systems infrastructure of an organisation can have fundamental effects on whether an 
organisation is able to survive and thrive. Ensuring integration of information within a company, and 
standardising processes in line with best practice, has the potential to improve efficiency, due to 
streamlined processes and better procurement and inventory management,  and provide a better 
service to customers, since information about their requirements is held in one place. Integrated 
information can also be used as the basis for better strategic decision making. The appeal of 
Enterprise Systems is in their potential to integrate data and standardise processes – although such 
potential may not always be realised (Davenport 1998). 
Two different approaches have been taken to investigate the problem of ensuring appropriate 
integration and standardisation within an organisation. The first approach suggests that a careful 
mapping, or alignment with business need is required for any Enterprise System implementation 
(Davenport 1998). Applying this approach more broadly to the entire information system 
infrastructure, it has been suggested that the appropriate level of data integration and process 
standardisation should be agreed upon by the entire organisation – not all organisations benefit from 
integration and standardisation in the same way (Ross et al 2006). Once this has been agreed, then the 
organisation can agree on an Enterprise Architecture, represented by a one page diagram, and 
implement that architecture into an appropriate infrastructure, or “foundation for execution” (Ross et 
al p.14).  Key to the success of this approach is an ongoing evaluation of alignment of IT with the 
business as both IT and the business change (Luftman 2000; Chan 2002, Chan et al 2006; Ross et al 
2006).This maintenance of alignment requires appropriate governance and control of the chosen 
infrastructure models (Ross et al 2006, IT Governance Insitute 2009). Organisations become better at 
this over time,  and  reach ever higher levels of IT architecture maturity (Ross 2003, Venkatesh et al 
2007) and alignment maturity (Luftman 2000). This approach, then, could be characterised as top-
down, based on the implementation of strategically planned models which are maintained by means of 
governance and supported by organisational learning, which is expected to occur in a linear fashion.  
The second approach, expounded largely by Ciborra, takes issue with this top down approach from a 
number of perspectives. Firstly, it incorporates a philosophical misunderstanding in supposing that 
idealised diagrams represent the truth from which reality deviates. Whereas models such as alignment 
can be understood based on our knowledge of the world, they cannot be used to explain that world 
(Ciborra 1997; Ciborra 2002) : “The world-out-there is a precondition for our understanding of such 
models and methods; thus it presupposes them, and is far from being presupposed by them” (Ciborra 
2002 p 23). Secondly, to the extent to which such diagrams can be used, they can also be replicated 
across organisations, and hence, when seen from the resource based view of the organisation Barney 
1991; Grant 1991, Wade and Hulland 2004), they cannot be the source of sustained competitive 
advantage. The unique properties of an organisation depend on the initiative and knowledge of its 
people, and the affordances of its specific technical infrastructure. The bricolage which is the 
manifestation of this unique knowledge is applied to technical affordances to produce “drift” from the 
original infrastructural plans (Ciborra 2002 p 85; Quattrone and Hopper 2001 pp 406-7). Thirdly, 
infrastructures incorporate processual elements as well as structural ones, since as Heidegger suggests 
technology can become its own point (Ciborra 2002 p71) and since also the installed base on which 
any new infrastructure is developed can be conceptualised as having agency – as being developed 
within sociotechnical networks (Ciborra 2002 p 64; Latour 1987). Fourthly, information system 
infrastructures develop within the context of globalisation (Hanseth et al 2001) and are quite simply 
too complex and too broad to be represented by management models and diagrams. Economic models 
better reflect both limited scope for control over infrastructures (Ciborra 2000 p 61) and the fact that 
they may not have a clear centre – may be a-centred, as is the case with the internet (Ciborra 2000 
p88). An a-centred organisation is further described by Quattrone and Hopper (2001) as one where 
there are “multiple worlds in multiple spaces and times, giving rise to poly-rationality” (p426); where 
change is not adopted but enacted, and the identity of new technologies is created through praxis. For 
the purposes of this paper, therefore, an a-centric organisation is defined as one in which no single 
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rationalisation for activities can be identified, and in which, therefore, activities occur as a result of 
the enactment of multiple, sometimes conflicting rationales.   
Ciborra and Quattrone and Hopper present many arguments as to why we should not be convinced by 
top-down models of infrastructure design, development and governance. Yet the benefits of data 
integration and process standardisation are persuasive.  The phenomenon of interest in this paper is 
the balance between control and drift. A study has been undertaken in a Faculty within a University, 
and hence the investigation is of a federated, a-centric organisation. The specific research question is:- 
How are the concepts of data integration and process standardisation enacted in the day to 
day activities in a federated area (Faculty) within an a – centric organisation? 
There have been several studies of the enactment of integration in the context of ERP 
implementations (Newell et al 2003; Boudreau and Robey 2005; Dechow and Mouritsen 2005; 
Quattrone and Hopper 2006). ERPs are based on a top down model of infrastructure design: it is 
assumed that processes can be standardised according to best practice, and data integrated within 
those processes to the benefit of the organisation (Davenport 1998). Yet each of the studies describes  
a different reality from the top down model. Boudreau and Robey (2005) found that, in an ERP 
implementation in a Government organisation, despite a transformation agenda that was intrinsic to 
the system implementation, human agency led to an initial inertia, that, over time, was replaced by 
reinvention, as workarounds were found to avoid system constraints. Quattrone and Hopper (2006) 
researched an ERP in a large American Multinational Organisation, and state that their findings 
endorse Boudreau and Robey’s view that users consistently find ways to overcome the intended 
restrictions of the system. Quattrone and Hopper assert that IT is not homogeneous, as the top down 
managerial perspective implies – it merely appears so because of the way in which other actors 
engage with it, a phenomenon that they term “heteromogeneity”. Dechow and Mouritsen (2005) 
studied ERP implementations in two organisations. In both cases, they find that “integration is less an 
end result and more a ‘cumulative trajectory of mess’ (Strauss et al 1985) where opportunities at one 
point in time are barriers at a  later point in time”. p699. Newell et al (2003) recognise that ERP 
systems, with their agenda of efficency, are not the only enterprise wide systems. They studied 
tandem implementations of an ERP system with an agenda of efficiency, and a knowledge 
management system, which in contrast had an agenda of flexibility. They found that complementarity 
between the two systems, and the two different agendas, could be fostered by specific organisational 
mechanisms.  
The contribution of this paper is to examine the enactment of data integration and process 
standardisation in circumstances which differ from the previous studies in three ways. Firstly, the 
organisation being studied is “between” Enterprise Systems: the previous Enterprise system was 
implemented several years ago, and a new system is planned for implementation in the next three 
years (Anon 2010) . Hence, the Enterprise system does not offer a current, detailed agenda of control. 
Secondly, the organisation, which is a University, is highly federated, with significant resources in 
federal units (Faculties), and has other key systems, as well as its Enterprise Systems, some of which 
extend beyond the boundaries of the organisation, and some of which are only used in federated areas. 
Hence the information systems infrastructure can be seen as a-centric. Thirdly, rather than examine 
control and drift with respect to one organisation - wide system, the study focuses on a mix of systems 
within the information infrastructure which are used by different Faculty members in their interactions 
with enrolled students.  
The paper describes the context of the University’s  information systems architecture as a whole. The 
design of the research study, as an exploration of Faculty based activities involving students, is 
discussed. This is followed by a description of the way data integration and process standardisation 
have been enacted.  A discussion section follows, which summarises  “good enough control”: the 
practices which ensure that in certain situations integration of data or standardisation of processes is 
privileged over other benefits as the infrastructure drifts.   
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2 CONTEXT: THE UNIVERSITY’S IS INFRASTRUCTURE 
The University central ICT architects have developed an ANSI/IEEE Standard 1471/2000 systems 
architecture with 4 domains: technology, business, infrastructure and applications (Anon 2006, 2008). 
The ICT architects act as “partners, not police” whose activities will diminish, but not eliminate 
heterogeneity between the centre and Faculties. (Anon 2006, slide 5). The architecture development 
and deployment process follows a top down planning and governance philosophy similar to that in the 
work of (Ross, Weill et al. 2006): architecture drivers and principles are developed from the 
University vision and priorities; the current, “as-is” architecture is reviewed; a workshop is held to 
define a new architecture which, once approved, is maintained by continual exception management, 
and published revisions (Anon 2006, slides 6 – 7). Table 1 reproduces a tentative applications 
architecture for the University (Anon 2006, slide 16), which refers to education council documents 
(MCEETYA 2003; MCEETYA 2005). Bold type distinguishes the systems discussed in this paper.   
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Table 1. Proposed University Applications Architecture (Anon 2006) 
3 RESEARCH DESIGN 
The research was designed to capture the details of how and where the integration of data  and 
standardisation of processes has been enacted in part of a University architecture. An actor network 
perspective was used for the analysis, in order to capture the “recalcitrance and wide-range effects of  
infrastructure”(Ciborra 2002). This made it inappropriate to define the scope of the study in terms of 
specific systems. Equally, it could not be well scoped in terms of the activities of individual people. 
Instead, the scope was the key Faculty-based activities which impact enrolled students.  
The study started with an interview with the Faculty IT projects manager, who identified some of the 
IT systems impacting on students, and some of the people interacting with students and using those 
systems. Interviews followed with Faculty administrators, managers and academics. Finally, 
documentation of the systems identified in the interviews was examined. From these investigations 
academic and administrative activities were identified. Academic activities included producing 
materials for lectures, setting up discussion forums for students, and publishing student marks. 
Administrative activities included the processing of applications for Leave of Absence, Credit for 
previous study, Waiving of prerequisite requirements for enrolment, Special Consideration (where 
students apply for extensions or exemptions from assignments due to personal circumstances), and 
Study Abroad and Exchange.   
The main Faculty, University, National and International actants were identified. Data from the 
interviews and systems documents were analysed and encoded, using actor-network concepts, such as  
affordances, history and inscriptions, and relationships. Mindful of the importance of emotions and 
mood in describing situated action (Ciborra 2002 p 160), emotions were specifically noted in this part 
of the coding. The section on the effect on integration and standardisation, in particular, was repetitive, 
as for each actant it captured the effects of part of the actor-network, rather than of the individual 
actant.  As this part of the analysis proceeded, patterns of enactment were perceived. In particular, 
control over data integration and process standardisation was found to occur not by way of formal 
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governance structures, but as a form of “good enough” control, situated in the understanding, 
motivations, and affordances of the actants concerned. This led to a second level of coding to identify 
the characteristics of this “good enough” control.  
4 THE ENACTMENT OF INTEGRATION AND STANDARDISATION 
Table 2 describes the actants identified in the study, their positions, and the affordances and 
inscriptions they brings to the way that data integration and process standardisation can be enacted.  
 
Actant Affordances and Inscriptions 
International and national actants 
Db of internat qualification equivalence Supports decisions on credit for prior learning 
Education department (DEEWR) Mandates reporting, provides funding 
State Records Act Regulates keeping of student records  
Copyright law Regulates the use of teaching material 
University – based actants 
Current student admin system (CSAS) Limited access, ensures integrity of data and DEEWR 
reports but limits support for standardised processes.  
University student centre Human gatekeepers for CSAS 
Student Records on line System (SROS) Central University records of student correspondence 
Archives & Records Management group Gatekeepers for SROS 
University policies on privacy Regulate student record keeping 
Student satisfaction surveys Affect levels of use of Faculty on-line Learning system  
Faculty based actants – academic and administrative activities 
Academics (Ac1, Ac2) Interact directly with students and also interact via the 
Blackboard-based Faculty on-line learning system (FLS)
Faculty on-line learning system (FLS)  Well-liked, easy to use, must be within Copyright law. 
Also used to record student marks and upload them into 
CSAS via a faculty-based results system (FRS).  
Faculty On Line Learning Support Group Configure and administer FLS.  
Faculty Administrators (FIA) 
Faculty Managers (FIM) 
Faculty Administrators/Technicians 
(FIT) 
interact with students both face to face and on line in 
multiple administrative processes  
Faculty Support System (FSS) System developed in conjuction with the Faculty IT 
projects manager (FIP)  to integrate and standardise 
the processing needs of Faculty administrators. 
 
Table 2.  The main actants in the study 
The main data that academics deal with are student marks, course materials which they produce, and 
the data captured from more interactive on-line activities such as discussion boards. Control on these 
data are enacted by different mechanisms. Student marks are uploaded by academics into the Faculty 
On Line Learning System (FLS), and, via an interface, to the Central Student Administration System 
(CSAS). This process, recently implemented via a Faculty-built on-line results system (FRS), is 
mandatory. Initial implementation was hampered by the gatekeepers of CSAS, with the result that 
academics had to hand-enter student data. While this has subsequently been rectified, so that the data 
is automatically available, several interviewees expressed concern at the implications this would have 
for the affordances of FLS: they were concerned  that initial problems with the system would affect 
the way academics viewed it for the longer term:  “no-one was excited about FRS” (FIM), “the bigger 
challenge in the case of FRS was to win credibility with academics that you were going to be helpful 
to them” (FIP).  This was seen as particularly tricky because the Faculty On Line Learning System 
(FLS), by virtue of its role in the delivery of course materials and discussions, has to allow for 
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academic freedom, while the uploading of results, has to be heavily controlled: “.. academics felt that 
the way they teach is a prerogative of theirs to be creative and inventive with… but [for] processing of 
results we want there to be one consistent way” (FIP). 
Course materials and data captured by interactive on-line activities are controlled in three 
different ways. Academics are ultimately responsible for technical standardisation, such as ensuring 
that all links work correctly. A mandatory review of their initial sites by the Faculty On Line Learning 
support group (FLM) is accepted as necessary, and possibly helpful: “I have to be compliant with 
them… but they’re help, they’re helping people…well I love the fact that you can send off your little 
site…and…they review it… and if you’ve forgotten to switch something on… they’ll switch it on for 
you and they give you guidance…I’m very fond of (FLM)… because for the most part they make my 
life easier ..the sort of changes they’re making seem quite logical and user-friendly” (Ac1). Student 
satisfaction surveys include questions on content standardisation: “they’ve got a rating system which 
suggests at what level you’re using it… and trying to get you to use it more” (Ac1) . This was a 
concern – academics found that different student groups preferred different types of interaction – for 
example, a large undergraduate group might engage in “exciting” ways with on-line discussions, but 
postgraduates often preferred face to face engagement and email follow-up. “ I do [like FLS] as long 
as people don’t force me to use it more than I want to and I have a choice as to how much I am going 
to use it”. (Ac1). Copyright compliance was recently audited, via emails from the auditors regarding 
specific items on FLS, to which academics had to respond. Academics were in reactive mode, with no  
clear guidelines: “I have no idea about copyright except I know they’re lurking around and I’m 
supposed to do the right thing… I know they’re out there somewhere…it’s… a fear thing” (Ac1).  
Some types of control were seen as a cooperative mechanism, and some were seen as oppressive, 
strongly linked to levels of understanding of the job: “the further away it gets from actual people who 
know what it is you’re doing who make the decisions… the harder our job becomes” (Ac 1) 
Administrators in a Faculty Information Office handle administrative processes for enrolled students, 
and have some access to University-wide central systems, including CSAS and SROS.  Access to both 
systems is via negotiation with human gatekeepers - the University Student Centre for  CSAS, and 
Archive and Records Management for SROS –  and in both cases current access to and support from 
these systems is regarded as a difficult. Faculty staff are “united by a common hatred of CSAS” (FIM). 
Attempts to integrate correspondence with SROS have been subject to time delays “they went past an 
acceptable timeframe” (FIT) and  led to partial solutions, including an undertaking to manually attach 
documents sent from the Faculty into SROS, rather than a full automatic upload (FIT). Policies for 
inclusion of Faculty documents in central records have been “piecemeal” (FIA). 
Originally, each member of the team was responsible for one or two different processes, and devised 
their own support, usually in terms  spreadsheets, or by engaging the help of a technical enthusiast 
who was “quite keen” to produce databases and other support using various freeware items, as part of 
a creative process. Agreement was reached  with the Faculty IT projects manager that a system should 
be developed that would standardise some of the processes within the Faculty. While the impetus 
came largely from the Faculty manager, other individuals were also involved  in the initial decision, 
and the system itself involved almost everyone within the team. Various reasons were put forward as 
to why such a system was important. These included preventing information and corporate knowledge 
loss (FIM, FIP), enabling tracking and allowing analysis of integrated data (FIP), standardising 
processes so that staff can be rotated, and humps in demand can be more easily managed (FIP), and 
allowing more transparency and fairness.  “It makes us more consistent and confident [able to provide] 
timely and accurate advice [and meet] Faculty policy…it really excites us to make the processing of 
paperwork more streamlined, to make it easier to track what was happening with different 
applications, and to make it easier for students to lodge applications” (FIA) 
Designing system support for Faculty administrative processes involved formal documentation of the 
system processes by the manager and technical expert (FIM, FIT), and discussions with Faculty IT 
staff on behalf of the group. This was done without reference to CSAS and its purported abilities to 
replace individual Faculty systems (Anon 2010a).  There were differences of opinion as to whether 
this was because of difficulties accessing CSAS “there was an idea of tying in the two and trying not 
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to duplicate in FSS what CSAS did” (FIA) or because of limits to CSAS functionality and/or 
problems with negotiating with gatekeepers: “we developed the system to address the shortcomings in 
CSAS” (FIT). The resultant minimal interfaces with CSAS and SROS are seen as reasonable by some 
members of the Faculty Office: “there’s no need to keep… enrolment forms or … prerequisite 
waivers [on the central system as one can]..assume they’ve been ticked off before graduation” (FIA).  
5 GOOD ENOUGH CONTROL 
This paper has illustrated the drifting of an infrastructure in an a-centric, federated organisation. The 
top-down control model defining integration and standardisation has barely figured in the accounts of 
actants. However, controls remain within the organisation. Sometimes driven by fear (of copyright 
audit), sometimes driven by enthusiasm to provide better student services (to provide a standardised, 
integrated faculty-based processes), sometimes driven by a sense of necessity (the keeping of a 
centralised student record), sometimes driven by a sense of being helped and a desire to cooperate 
(standardising use of the on-line learning system) human actants work towards levels of integration 
and standardisation that answer specific  situated needs and that  are “good enough” . In doing so they 
are acting on the specific affordances of technological actants (a strictly controlled student system, 
flexible in-house development tools, and an easy-to-use and well supported on-line learning system). 
Table 3 compares the top-down notion of control, the drift from that top-down control, and the 
situated, good-enough control that has been described in the previous sections.  
 
Top-down control  Drift Good enough control  
Central student 
administration system  
(CSAS) supports 
integration of all 
aspects of the enrolled 
student record and 
standardised processes 
to support its integrity 
and completeness 
(CSAS) inherited previous role of 
keeping the main student record.  
Access to the central student system 
is difficult for Faculties, partly 
because of limits to the system itself 
and partly because of the human 
“gatekeepers”.  
 
Recognition that different types of 
student data have different 
longevity requirements  
Critical components of the student 
record are kept on CSAS. Faculty-
based system developed to 
standardise processes where these 
affect less critical aspects of the 
student record.  
Copyright Law should 
be upheld in all online 
teaching facilities 
Auditors took a remote, policing 
role in a poorly explained copyright 
audit. Academic compliance was 
reactive and fear-driven.  
While the library provides good 
guidelines regarding copyright, the 
audit resulted in a reactive review, 
with little understanding.  
The facilities available 
from the  Faculty On 
Line Learning System 
(FLM) should be used 
comprehensively by all 
academics, using the 
same technical 
standards  
FLM is easy to use, and it can be 
exciting interacting with students,  
so academics are happy to use it. 
FLS staff are helpful in ensuring 
technical standards, and their 
demands are reasonable. Pressure to 
show high levels of use of FLM in 
all units resented: academics have a 
desire to maintain creativity and 
academic freedom.  
On – Line Learning System used, 
at least to a basic level by all 
academics. 
Technical standardisation high. 
Level of use of system varies 
according to students, and 
academics resists uniformity in 
levels of use.  
Table 3. From top-down to good-enough control 
Situated controls evolve for an information infrastructure as part of human bricolage. There is no fully 
integrated data model, but critical data are maintained. Processes are not standardised across the 
University, or even within the Faculty, but levels of standardisation increase to meet perceived needs.   
Expanding Ciborra’s notion of “drift”, information infrastructures are also the subject of “good 
enough” control – complex, situated activity from a multiplicity of actants which ensures that the 
information infrastructure maintains the robustness to service their basic needs.  
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